Circulating megakaryocytes: delivery of large numbers of intact, mature megakaryocytes to the lungs.
To determine the locus of platelet production, we sought to determine if sufficient megakaryocytes reach the lungs in a state that could produce platelets. Elutriation was used to isolate megakaryocytes from blood reaching and leaving the lungs of 20 patients undergoing routine cardiac catheterizations. A mean of 5.0 intact megakaryocytes/ml were found in pulmonary artery blood, compared to only 0.5 megakaryocytes/ml, with partial cytoplasmic content, in aortic samples. The megakaryocytes in central venous and aortic samples were all mature. The identity of these cells as megakaryocytes, their maturity and normal morphology were confirmed by standard and immunoelectron microscopy. Cardiac outputs were obtained for each patient at the time of blood sampling, allowing an extrapolation that 40 x 10(6) intact, mature megakaryocytes were being delivered to the lungs every day in the average patient, compared to only 4.0 x 10(6) partially spent megakaryocytes exiting the lungs daily. About 98% of megakaryocyte cytoplasm reaching the lungs did not exit as recognizable megakaryocytes or fragments. The number and state of the megakaryocytes apparently filtered in the lungs is consistent with the hypothesis that megakaryocytes may shed platelets within the pulmonary microvasculature, which may be the primary site of platelet production.